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(54) (57) 1. yCTPOWCTBO ByPEHHJf 
CKBAJ5HH C OflHOBPEMEHHOtl OBCAHKOfl, 
Bicmrc&mee 6ypoBy» Konomiy c bbk- 
pemieHW-M b ee Bwmett saCTH nopo R o- 
paapynawUHH HBCTpyneBTOM h paBMenen- 
ay* KoimeHTpi«Ho eft oScaaHyw Konoa- 
bv, oTUMaMeecH Tew, 
-rro. e nenbo noBMmemiH npoHSBofft- 
t«ibhocth oypeww nyreM yBeroweim* 
ckopocth BMMoca MacTHU anana aa 
c«t yMeHBniem« .90BM pasMusa aaT P y6- 
Boro npocTpaHCTBa oOcanitoft kojiobhu. 
oOcanHaa KonoHHa BUtiomem c npo- 
pesbio BBOJtb ee oOpaayioinefi, a ycr- 



poHCTBO CHaOl^HO onopHWH CTaKaMOM,. 
paSKemeKHHM KOHB,eHTpH<lHO C BKBOHeA 

cropoHM o6cartBo» kojiohhw, KapeTKoft 

C paSJDIMMMMH BJIftMe HTaMM M ynOpOH, 

jiotkom, 9aKpeiuieHHbw b sepXHefl 
^aciH icapeTKB, M saaWTBMMM iinaHKaMH. 
npHKpenneHHLWH k HHxaeft ibctk Ka- 
pefKH c BueoHeft h BBrrpeHBeft cto P o- 
ku o6ca«Boa KonoMKU b Mecre npope- 
3H, npH 9 tom paaiTHMHMe BJieMemti 
KapeTKH pasMeqeBH 8 npopcaa c bos- 
HoxHOCTfaB nepeMenemwi h oopaaoBaHHH 
qejm npM BaaHMoneftcTBHH ynopa KapeT- 
KH c onopBW cTaicaHOH, a sanprrBwe 
nnamcH ycraBOBJieHbi c B03K0*H0CTb» 
repMeTHBaoHH hbjib. 

2. ycrpoftcTBO no n. 1, o t n'n- 

tia»«epCB TCM, «JTO BAOJIb 

nponoJibHoft npop«9H o6ca«H0B kojiohhi. 
BunoroieRbf nonepe^ime HaApeaw, pac- 
ROJiameaBue no o6e ee cto P ohn. 

3. YcTpottCTBO no nn. 1 M 2, o t- 
jiKB.aiomeecB Ten, ito pas- 
xwiHue ajieMemrw bwhojibchm b bhac 

pOJDiKOB . 
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HaoSpererrae othochtch x ropHOMy 
Aeny, a hmckho k SypeHHW CKBa*HH 
a noponax, rrepeKpbrrbnc ceepxy toji- 

Hett pMXAMX OTJIOXeHHft. 

UeJlbW M30(5peTeHKH HBA*eTCR HOBM- 

meHHe npoH3BOAMTenbHOCTK 6ypeHWH 
nyreM ysenH^eHWH ckopoctm bmhocb 
vacTW nmaxa 3a ctteT yMeHbrnemw 30- 
km pasNUBa aaTpy6Horo npocTpaHctsa 

o6caAHO>i KOJIOHHhl. 

Ha *nr.1 m *nr.2 npeflCTanjieHo 
ycrpoflcTBO b abyx npoexmuix, 06- 
notHBHAi «a - Pa*!* 53 ycTte- 

aoft qacTH ycTpoflcT»a^ na $hi*.4 - 
cetjcime ArA Ha tfcnr.3; na *ki%5 - 
ceueKne B-B Ha <J»Hr«4; wa *tu*.6 H 
il>Hr.7 o6caflHan KOJioHHa c npOAOJibHOft 
npope3b*> h noaeponHMMK HanpeaawH, 

BapHaHTU BbOlOJIHeHHH . 

ycrpoflcTBO aah oypemtH ckbbjkwh 
c oflHOBpeMeHHoft o6caaxoft COCTOHT 
H9 Cypoaoft xonoHHN 1 (4rt*r.1 H 2) 
c 3aKpenneHHUMH b ee rocKHefl MaCTH 
3 a6oftHWM jumraTejxeM 2» aoponopaapy- 
mawsHM HHCTpyMCHTOM 3 k aefrrpaTopoM 
A. Ha GypoBbtt xojiohhc c rroMombx* 
xoMyTa 5 3axpennena c^C^AHaH kojioh*- 
HA 6» b KOfopoft Bunc/meita upoaoab- 
H a* npopea* 7 co cxocatro 8 B Top- 
. noBUX toct*x koaohhiu B npopeab 7 
BCTABnaHa xapeTxa 9 c paawHMin*«H 
pojiHxaxK 10 (4ht, 3-S>, BUHOJineH- 
HbMi MS aaKaneHHoil cTajm o6paay»- • 

BJHMH B oOcaffHOft KOJIQHHe *eilb 1 1 

AfiHHott ? (*«r.2). FaaMMHwe poahxh 
Vo saxpeiuxe** a icapeTxe 9 c itoMoaibw 
nonittHnHHKOB 12 Kane***, Bai*meHHux 
ot nnawa c uomob^wo yaAOTHeHHfc 13 
GJmr.3 h 4)> Ha BHeumett wth xa- 
peTKH 9 BbinonKCH ynop 14, a x ntsmr 
Heft ce nacTH aaxpenneHbi aaaprrHtie 
ruiaMKH 15 k 16, nepeKpwBaxwpie mejib 
c BHeicHeA m BHyTpeHKeft ctopoh 06- 
caAKofl kojtohkm. 3amHfRwe njiaHKH yc- 
TaHOBneHM c o6ecne«eimeM repMeTHsa * 

ot iocnTcm>«o Apyr APyra c noMomb» 
npyxHH 17, KaAexbix hh namm* 18. 
jjna HCWnoMeMHH nonaAaHH* m3cthu 
nnana noA POhhkh 10 xaperxa 9 CHa6- 
KCKa yruioTHeHWWH 19 h 20. B Bepx- 
Heft nacTH xapeTKH aaxpenneH jiotok 
21 a** OTBona nuiaMa nepea c«reflxy 
oOcranoPi kohohhw. ynop 14 KacaercH 
scpxKeft topaoboA ^acTH onopHoro 
cTaicana 22, pacnoAo*enMoro Ha ycrbe 

CKBaKHH. An* CHHXeHM* A^*OPM^AHH 

oScaAHort KonoHHW iiph ee pacxptiTHH 
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B 06caAH0tt KOAOHHe MoryT CbtTt» bm- 
noAHeHW nonepettfue HBAPeam 23 
(dwr.6), pacnonomeHHbie baoa* npo- 
AOAbHott npopesK 7 h c o «akhc h Kbie c 
aeft.' 

BejoratHy pacxpUTH^i oocaAHoft xo- 
aohhw, T.e. cnMpHKy b me/TO* (4wr.5) 
h ee AHHHy < (*nr.2), onpeAaJimor 
H3 cJienyKWHX ycnoBifft!. d t ^ b •< b 0 , 
NLG, r«e d^- MaxcHMBAbHUft AHaneTp 
uacTMA omaMa ABincyinerocH b xoAbue- 
bom ce^ieKW Kexny o6ca«Hoft k fiypo- 

BOft KOHOHHaMH , \ ~ HHpHHS liejIH, 

cooTBeTCTBywajaji Haiaiiy nnacnntecxMx 
Ae^opHaipift b 6ypoBoft xoJiOHHe, N - 
ycKime na nepewemeaiie xapetxH* no 
o6catAHaft xoiipHHe H G - ocetta* Ka- 
rpyaxa Ha aa<5oft. SHa^eHiw b 0 h N 
onpeAeJiiwr axcnepHNefrraAbBO^ Hfl* 
9Toro npeAsapMTeJibHo BtiSupawT oTpe- 
90X Tpyfiw inmworo AHaMerpa D, h 
AnHHoft oxono 10 D n paapesaw rpytfy 
BAOAb. rtanpMMap, *pe3epoBaHHeM hjik 
c noMOTxwo caapotiHoro annapaTa, 

CTpeHACb npH 3TOM nOJTyWTb B03MOJCHO 

tSonb«yw uHCTOTy noaapxHocTM paapeaa. 
.Ho xpaxM paapesa nenam cxoctt 8 
I(*Hr.2). KoHCTpywum x^peTKH npe- 
AycnaTPHBaeT yei-aHoBKy B Hett poim- 
xob co cnemeMt'eM (*Hr.5) raxHH 06- 
paaoM, ito6m oHpiwa mc pwa necxoAb- 
xo npeBtwajia KUccKxaJibHo BosMOKHWft 
paanep nacTMu nnawa. 

3areM aoaboaht xapeTxy x cxocy 
8 rpy6u h y mhocx yAapw no xaperxe 
hjtm ee ynopy 1.4, saroiwwr xapency 
b cepeAKHy paapeaaHHoro y^acTxa- upw 
3Tom onpeMejupoT AJWHy t pacxpwrroft 
hbcth Tpyfef h ouemiBaMT ycwnie N 
na nepewefl^eHHe xaperxn- Ecam nocne 
H3Bne*teHHH xapeTxn hs Tpy6hi mMpMHd 
npopesH ocTanacb nperaeft (hcxoahoA), 
a ycMJiHe N He npeBMCHJio AonycTHMoro 
3HatteHKJi, to o6caAHyx> xcuioHHy Ae-. 
naioT hs Aaaaoro ceMeHWf Tr-yC Ec« H 
b BM6pa«HCM oTpeBxe Tpy6 BOSHWXAa 
ocTarowaii A e*opMatu«i f to buohpbxit 
Apyryw Tpyoy c MeHbmeft TOJimHHoft 
creHKH hah ooAbtnero AHaMeTpa. Do- 

AOAKHTeAbHOft B03MOKHOCTbW HCK/lWMHTb 

ocTaTO^Hyw Ae*opMaoH» T P y6bi HBJtfleT 
qh nepHOAHMecxan nonepeMHan HaApea- 
Ka Tpy<5« yqacTxaMH 23 bmojtb /ihhhh 
ocKosHoft npOAonbHOtt npope3ii 7 
(*Mr.6) hah aaxena MeTaAJiHtiecKoA 
Tpyow hs HeMerajiAMMecKyw, Hanpwxep 
noJiM3THA€HOByw « YKaaaHHue MeponpHH- 
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3 1 
tkk no3BonatoT oflKOBpeMemto cnwrt, 
„ ycKJme ana npoABH*eHH* rapeTKu no 
T py6e. flnHHy 9a«HT«ba tuiano* 15 h 
16 8m6hpowt paanoft nonoBHHe juw** 
lH€JlH f T.e. P/2. 

YcTportCTBO W* 6ypeilHH CKBOXMH 

c oAHOBpeMeHHoft oeca^Koft co6Hpa»T 
h paOopeioT c hhm cJi^ywmMM o6pa30M* 
IlepeA HananOM 6ypewiH aaroTaanH- 
BaiOT o6ca*Hyio kojiohky pac<teTHofl 
jxjthkw f flOCTaroHHoft Ann nepeKpwr** 

BeeR HOWBOCTH pbOCittDC OTHOXe BHft , H 

BbinojtHJitoT b neft xtpoflom^Kyio npopesb 
7 co cKocaMH 8 f yKaaaHHMM caoco6oM, 
a ecjw MeooxoAHMQ, AononnkTeAbHue 
nonepemnue Ha«pe3U 23 (*«r.2, 6). 
3aKpenni»T Ma CypoBon KonoHHe 3*~ 
ooARbin rnAPOABMraTenb 2 (KanpnMep, 
T yp<$o6yp), nopoAopaspynraJoinHft HKcrpy- 
MeMT 3, ueHTpaTop 4 m oocaAHyw kg- 
noKHy 6 c noMoinMo xonyTa.5. IIpk 
»tom noponopaapyinaKsmft HttcTpynertT 
noJwcH (b aahrom BapnaHTe npHNene- 
km* ycTpottcrea) cbo6oaho npoxoAW", 
b o5cajmo»t KonoHMe h BWCTynaTb na 
nee na Ke*o*opy*> Beranuuiy. 

flanee saKpeiuiwor K mcoieft nacTH 
KapeTKH 9 ynnoTHCHjee 20 m sai*KTHbte 
onawcH 15 k I6 f noAOpyxHHeHHue m 
coeHwieKHbie we*Ay coooft c ffOMO!H>» 
nanbues 18. 

noABOc*T KapeTKy 9 k oficaAHoft 
KonoftHe co cTopoKM nopoAopaapynKro- 
«ero HHCTpyneHTa 3 h sa(5KBawT ee 
Bnanajie b c*dc 8, a saiw b npopesb 
T P y6w ynopoM 14 aapyxy AO Tex nop, 
troica kobioi 3ajaHT«bDC itnaHOic AORArr 
AO moiaiero oopeaa oficaAHott koaohhm. 

BypoBott cHapnA BWBemKeaioT b Bep- 
THxanbHOM nono»aBKH nan tow oft 6y- 
p*HHn f hoaboa*t hoa ?ero onopKbtf 
craicaH 22 (*hp.1-3), BCTaBiwKrr b 
B epxi«*> «iacTb KapericM 9 yruioTHeHHe 
19, Tan *e saKperuunoT aotok 21 h 
npHCTynaioT k 6ypeHH»* 

flro, 3Toro b noAOCTb Cypoaoft ko- 
j,ohwj noAa»T non HanopoM pa6o*yw 
XKnxoc-rb, KOTopaR, npoftAH nepes 
PKAPOABHraTejib 2, rtpwaoAHT bo apa- 
weinie nopoAopaapymaioapt* KMCTpyneHT. 

nocne onycKamw cnapw Ha 3a6oft 
HawHaeTca yrny6Ka cKBa**Hbi a pwxno* 
Tonme. Pc^kthbhwh KOMeHT ot tmapo 
rtPttraTejut oocrtpHKHMaerca Mavroft 
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ct a hk a *<epe3 oepxHiao viacTb kohoh ki>i 
6ypwTbHbi>c rpyo. R Ha^anbHUft momcmv 
yrny6KH cHap*Aa oTpa6oTanaa« kiiji- 
^ocTb co mnanoM KsnMaaercn H3-noA 
5 oOcaAHoA koaohiiu. HanbMeiirwce 3arny6- 
neMMe cnap«Aa itpohcxoaht sa c^t 
pasHhiaa pbixnoft TonmH h paspyme khji 
ee nopoA0pa3pyinawmwM HHCTpyKe htom • 
np H 3tom ynop 14 KapeTKH conpuxa' 

10 CaeiCM C TOpUODOHonOBepXHOCTbtO cTa- 

K aaa 22 ((l»Mr.3) t KapeTica 9 c aamMT- 
HMMii nnaKKaMH 15 H 16 yAep*HBaeTC* 
Ha ypoBRe ycTbB cKBaaoiKbi. Poxhikk 
iO KapeTXH naMKHawT KaTHTbcw no 
i 5 nnocKOCTHM npopesK 7 o6caAHofi ko- 
no«nu f o6pa3y« b Heft 6erymyw nenb t 
KoTopan nepeMemaercn no o6caAHofl 
KonoHRe CHHay BBepx, ocTaBaacb npH 
aroM Ha ypoBHfi ycTbH cKBaacHHw. 

20 npOMhIB OH Hail WAKOCTb CO DUiaMOM 

nocrynaer b Konbuesoe npocTpancTBo 
Me*ay oOcaAHoft h OypHJibHoft KonoHHa^ 
mh v nonHHMaeTCH ao ypoBHrt KapeTKH^ 
9 h HamiBaeTCH Hap3^cy ^epea otkpu- 
25 Ty» «racTb menw 1 1 no norxy 21 . 3a- 
HHTHwe snaKXH 15 H 16 fipeAoraparaaJoT 
nonaAart^ « sajumtmaaHae «tacTHU 
mnaMa b wcTb menu 11 , pacnono^eH-^ 
Hyw wace KapencH 9, wo oCecnenKBa 
30 eT CMbixaHHe menn aoa AeftcTBKeM cha 
ynpyrocTM o6caA«on KonoHHbi* 

B cbok) oqepeAb caJibRKKOBoe ynnor- 
HeHHe 19 b BepxneA sacTH KapeTKH 9 
npeAOTBpamaeT nonaAaHHe k aaxnMKM- 
BBMVie xiacTMii m^ana MexnY pomRSMH 
33 10 h miocKocTHMK pa3peaa 7 o6caA~ 

HOft KOAOMKbC. 



1C MOMeHTy saaepoieHKA nepeKptn-Mfl 
An sceft tojiw pwxnhTx otao^hhr Kapej- 
K a 9 bwxoakt vepea sepxKHft ckoc 8 
o6caAHoA rpyObi. Ha 3TOM 6ypeHHe epe- 
rteHHo npeKpanaior. KapeTKy 9 c nor- 
kom 21 f aauiHTHbiMH iuianKa*M 15 H lo, 
1C a Taic*e xoMyT 5 CHHMaioT. nanbweft- 
aiee Oypei«e BeAYT b yctortMHDMx no- 
powax 6e3 noAbeMa oypooott kojiohhm, 
napamKBaa ee no Mepe Heo6xoAKMOcTH. 
B stom cnytiae npoMbtBOMHaa WAKOCTb 
co nnaMOM nonHHMaeTCH c 3a6o* BBepx 
S ° no o6caA"OR KonouHe w H3JiHBaeTC« t 

icaic o6biHHo, Mepes nepxsee ee ceue^e, 
pacnoJioaceHHoe hbckojilko Bbaue ypoBH« 
noBcpxKoCTM rpyHTa- 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carnage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carnage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal dot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 2 1 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of sHt 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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